IThe Norwalk agent derives its name from an outbreak of acute non-bacterial gastroenteritis that occurred in Norwalk, Ohio, in Her initial vomiting was thought possibly to be due to raised intracranial pressure, and a prolonged fever was attributed to problems with her shunt. A second period of diarrhoea could not be associated with a virus. Her medical problems do not provide an explanation for the apparently prolonged carriage of Norwalk like viruses-but these may have comprised more than one strain.
Case 10-Admitted 44 days before day 1. He had subtotal villous atrophy of uncertain cause, which responded to treatment with 'Alfare' formula feed; pelviureteric junction obstruction; and transient abnormalities of T cell function. His immunity was normal at the time of this infection. His symptoms show no clear relation to carriage of small round structured viruses.
Case 11-Bronchiolitis. She had a brief episode of gastroenteritis clearly associated with carriage of small round structured viruses, but not severe enough to require treatment with oral glucose electrolyte solution.
Case 6-Failure to thrive. On admission to the ward (day 5) she was put in the cubicle vacated by case 1. On day 7 she was moved out of a cubicle and was put back in when the ward was reopened on day 13. Only one of a number of stools was seen to have small round structured viruses, and she had mild symptoms over an eight day period, at least some of which could be attributed to this. Table 1 shows also when patients were in cubicles and when on the open ward. Two of the patients had apparently prolonged carriage and so are the subjects of a continuation of the Table beyond the arbitrary day 26. Table 2 gives the reasons for admission and additional clinical details of the patients.
No child became significantly dehydrated in association with small round structured viruses. Nine children were treated with oral glucose electrolyte solution, and only case 1 required additional treatment for gastroenteritis. He required intravenous fluids at the time of rotavirus excretion, and again at the time of duodenal obstruction, which was interpreted as a complication of his previous surgery, albeit in retrospect associated with infection by Norwalk like virus. Patient 15 required intravenous fluids as part of her chemotherapy for leukaemia.
Ward A had the most pronounced spatial and temporal clustering of cases. Several nurses, the ward teacher, and a physiotherapist also became ill.
No doctor admitted to having relevant symptoms. Samples were unfortunately not received from any of these adults. On all specimens sent bacterial cultures were negative for salmonella, shigella, enteropathogenic Escherichia coli, campylobacter, and aeromonas species, as was light microscopy for ova, cysts, and parasites, including cryptosporidia. When it became clear, on day 8, that the number of free cubicles in the hospital would not be sufficient for the number of patients with loose stools, ward A was closed to admissions, and treated as one large cubicle. Patients were sent home when possible, or regarded as non-infectious when at least one stool specimen had no small round structured viruses on electron microscopy. When the number of patients giving rise to doubt had been sufficiently reduced (day 13) these were transferred to individual cubicles, and the ward was reopened.
The clinical picture of disease attributable to Norwalk like virus in this study is generally mild. In most children, it caused a brief episode of gastroenteritis; in a few of these the purpose of admission was compromised (cases 3, 4, 5, and 6) . In some with pre-existent disease it seemed to contribute to complications (case 1). Combined virus infections including Norwalk like virus have been reported to cause more severe symptoms than Norwalk like virus alone,'5 and this may have contributed to the clinical picture in case 1, but seems to be of no relevance to cases 2, 3, or 9. Because of the method of ascertainment of cases there is clearly a bias towards the correlation of gut symptoms with carriage of small round structured viruses. The relation is nevertheless tenuous in some cases (cases 8, 9, 10, and 12) , suggesting that asymptomatic infection may occur more commonly than we have been able to show.
Discussion
Because the data are retrospective many unanswered questions remain. The initial impression of an 'outbreak' came not only from the number of patients with symptoms of gastroenteritis on the ward at once, but also from the number of staff who became ill.
Even when a stool sample is sent at the time of peak excretion of virus, electron microscopy is almost certainly not as sensitive at detecting small round structured viruses as at diagnosing rotavirus infection. Allowing in addition for incomplete sending of samples, there must have been significant under ascertainment.
Identification of the pattern of spread is made highly speculative by the numerous possible modes of transmission. Asymptomatic carriage enables faeco-oral transmission to take strange routes.
Aerosol inhalation seems to occur,13 and adult staff may, as with other viral infections, transfer the virus in respiratory droplets. The virus must have quite a high prevalence in the community to account for cases occurring in our hospital all the year round. Visiting adults and children may therefore transmit the organism to inpatients. Also contamination of surfaces is possible in spite of routine cleaning and disinfection procedures and may have been a further source of infection. We had no way of distinguishing serotypes: two or more7 may have been involved, and the patients with apparently prolonged carriage (cases 9 and 15) may actually have been reinfected with a different strain, as has been described with rotavirus.16 As no overlap in medical or nursing staff could be found between cases 7 and 2, nor any proximity of address, it was considered that case 1 must be the link between wards A and B, which was why he was put first in Table 1 . He shared surgical staff with case 7, even before he moved wards, which might explain a transmission, through vomit, that would otherwise be backwards in time. There are, of course, alternative explanations for the simultaneous occurrence of cases on the two wards: it might even have been coincidence. Case 2 developed a dual infection after two asymptomatic days on the ward. Although she was possibly incubating both the infections during these two days, the evidence seems more in favour of the hypothesis that she acquired them from case 1, despite his being in a cubicle at the time.
The subsequent cases on ward A are unlikely to have been coincidental, although case 9 on ward B probably was.
The four patients in cubicles on ward C in whom small round structured viruses were detected within a two day period are very suggestive of a common source. This was thought at the time to be the house physician involved directly with the care of cases 6, 10, and 11, and indirectly with the care of cases 5, 12, and 13 
